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Annoranus: B coBpemennoit pnirocodckoii Jormke BayKHOE MECTO 3aHUMAET IIPobJIeMa I1po-
TUBOPEUNBOi nin HenosHoi nudopmanuu. [Ilupokoe npuMmenenue B 3TOM 00IACTH Oy TN
METO/[bI MHOI'O3HAYHOU JIOTHKX. OJIHUM U3 IIePCIEKTUBHBIX HAIIPABJIEHHI SIBJISETCS N3y deHIe
9eTBIPEX3HAYHBIX JIOTHK, JIOIYCKAIOIMUX paboTy Kak C IIPOTHBOPEYMBON, TaK U C HEIOJIHON
urdopMarmeil ogHoBpeMenHo. /lannas paboTa JIEXKUT IMEHHO B PAMKaX 3TOTO TOIXOIA.

DTa cTaThsl MOCBSIEHa KOHTUHYAJIbHO GECKOHEYHOMY MHOYKECTBY UYEThIPEX3HAYHBIX MAaKCU-
MaJIbHO MTapaHOPMAJIBHBIX JIOTUK. ¢ ONUCBHIBAIO YETHIPEX3HAYUHYIO MATPUILy, KOTOpas 3aJaeT
JIOTUKY IlPl, ¥ JIEMOHCTPHUPYIO, YTO, XOTH OHA HU CUJILHO MAKCHMAJILHO IIaPaHENIPOTUBOPEIN-
Ba, HU CUJIBHO MaKCHUMAaJIbHO IIapallojiHa, CYIIeCTBYeT KOHTUHYAJIbHO MHOT'O Y€ThIPEX3HAYHBIX
SI3BIKOBBIX PACIIMPEHUA 3TON JTOrUKU, 00JIa1al0MuX JAaHHBIMA CBOMCTBAMU.

Pemenne nocraBsieHHO# 3a7a4u OpraHU30BaHO cieayommM obpasoM. CHavasa s CTPOIO de-
TEIpex3HauHble Marpuns! jgoruk P! u I'. OkaswpiBaercs, uro marpuma I'P! mpencrasmser
c060it (byHKIHOHAILHOE PACIIIPEHIE KaK IepBoii, Tak i BTopoii. 13 sroro cieyer, uro I' P!
€CTh A3BIKOBOIl BaApHaHT o0Iuero s3bikosoro pacimmpennst P u I'. Wssecrno, uro P! u Bce
€ee SI3BIKOBBIE PACIINPEHNsT CUIBHO MaKCUMAJIBHO TTapaHEeTPOTUBOPEYINBEI. [I0CKOMBKY JTorUKa
I' gyamsmna P!, kak oHa cama, TaK W BCe €€ S3LIKOBBIE PACIINPEHHS CIIBHO MAKCHMAJIBHO
napanonsel. Ogmako, xorst P1 u I' norpysmmer B I'P!, meBepHO, uTo OHa CHIIBHO MakcH-
MaJIbHO MTAPAHEITPOTUBOPEUNBA WM CUJILHO MaKCUMAJIHLHO TApaIoIHa. B To ke BpeMsi 3TuMu
cBoicTBamMu 00JIaIaeT psijl €€ sI3bIKOBBIX PACIIAPEHUH.

Jlastee BBIYMCIISAETCS HIKHSS TPAHMI UICIa BCEX SI3BIKOBBIX pacimpennit I'P! urrepecy-
foIero Hac tuna. JlJist 9TOro s MOKa3bIBal0, ITO MHOYKECTBO BCEX OMEPAIlnil, OMPEIeTMMbIX
B Marpuue I'P!, oBoramennoit oneparopamu L f 1 T, UMeeT KOHTHUHYaJIbHOE€ MHO>KECTBO
MOMAPHO PA3JIMYHBIX 3aMKHYTBIX HaJIMHOXKECTB. CTpOMM 3aMKHYTHIN Kjaacc GpyHKnmit F ge-
TBIPEX3HAYHOM JIOTUKW, MMEIONnil caeTHBIH 6a3mc. Takoil Kiacc COmepXKUT KOHTUHYAJIHHO
MHOT'O IOIIAPHO PAa3JINYHBIX IOJKJIACCOB. B 3aKjioueHne HeMOHCTPUPYEM, UTO HUKAKHUE 1BA
nojiKjacca F', MONOJITHEHHBIE ONEpPAIUsIMUA MaTPUILHI IlPl, 1y m Ty, He OKaxKyTCsA SKBUBa-
JICHTHBI TIPU 3aMBIKAHUU OTHOCUTEJIBHO CyTEPIIO3UIIHH.

* CraTbs npeicTaBiisieT co0O PACIIMPEHHYIO BEPCHIO Te3ucoB BuicTyIuieHus Ha I Konrpec-
ce POU®H, omy6iukoBaHHBIX B 3J€KTpoHHOM Buje: /lesamkun JI.IO. O KOHTHHYaJIBHOM
KJIACCE IEeTBIPEX3HAYHBIX MAKCUMAJBHO MapaHOpMaIbHbIX joruk // Vcropusa n dbumocodbus
HAyKH B 310Xy nepeMer: ¢b. Hayd. cr.: B 6 T. T. 1. [QnekTponnsii pecypc|. M.: POUI®H, 2018.
C. 67-T1.
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Jlisi SKOHOMUM MecTa OIIyCKAal 3JIeMeHTapHble ompeneieHus. Heobxou-
MBIl JIJIsi TOHUMAaHUS pabOThl MaTEPUAJ U3JIOKEH B YKA3aHHBIX Jjlajiee paboTax.
OrmpejiesieHust sSI3bIKa, CJIEOBAHUS, TPOIO3UIUOHAIBHON JIOTUKHU, JIOTUIECKON
MaTPHIBI, TOMOMOpPdU3Ma, FOMOMOP(MHOTO TPoodpa3a, sI3LIKOBOTO U JI€IYKTUB-
HOIO pACIIUPEHHs] JIOTUKU MOXKHO Hailtn B kHure P. Byiiunnkoro [Wéjcicki,
1988, p. 7-35, 56-75, 189-220|. OmnpejieneHnsi HapaHEPOTUBOPEIMBOCTH, I1a~
PAIIOJTHOTHI, [TAPAHOPMAJILHOCTH, & TAKXKEe MAKCUMAJbHOCTH IPUMEHUTEIBHO K
9TUM MOHATUAM HPUBOAATCs B ctarhe A. Apona u O. Apwussm |Arieli, Avron,
2017]. lcnob3yemble MOHATHS, CBsI3aHHBIE ¢ 3aMKHY TBIMU KJlaccaMu (DyHKIHA,
uzsoxkensl B kuure 1. Jlay [Lau, 2006].

Haunem ¢ paccvmorpenns joruku P u ee MmaTpuipr.

Pl = ({1,¢,0}, A1, V1, D1, 1, {1, t}).

A1 1 t 0 V1 1 t 0 D1 1 t 0 -
1 1 1 0 1 1 1 1 1 1 1 O 1 0
t 1 1 0 t 1 1 1 t 1 1 O t 1
0 0 0 O 0 1 1 0 0 1 1 1 0 1

Kax nokaszasu A. Aspon, O. Apwsim u A. Bamanckast |Arieli, Avron, 2017],
nornka P!, samaBaemas marpumeit P!, a Take Bce ee A3BIKOBBIC PACITIDE-
HUSI CUJIBHO MaKCUMAJIBHO APAHEIIPOTHBOPEYINBEI. JIornka Ha3bIBaeTCd CUILHO
MaKCHMAaJIbHO I1apAHEINPOTUBOPEYNBOM, €CJIM HUA OJIHO €€ COOCTBEHHOE JIEJIyK-
TUBHOE PACIIUPEHUE B TOM K€ s3bIKE HE IMapaHeIPOTUBOPEIUBO.

HeTpy/1HO HOCTPOUTH U deThIpex3HauHyio Marpuily joruku PL. Jlas sro-
ro m00aBUM Takoe MpOMeXKyTodHoe 3HadeHue «f», aro ero crpoka m crosbder
COBITQIYT C TAKOBLIME J1jist 3HadeHus «0».

Plf = <{17 t, f7 0}7 N2, V2, D2, 72, {1’ t}>

No 1 t f 0 Va 1 t f 0 Da 1 t f 0 -9
1 1 1 0 O 1 1 1 1 1 1 1 1 0 0 1 0
t 1 1 0 0 t 1 1 1 1 t 1 1 0 0 t 1
f 0o 0 0 O f 1 1 0 O f 1 1 1 1 f 1
0 0 0 0 O 0 1 1 0 0 0 1 1 1 1 0 1

ITo nmocrpoennio, marpura P¥ ects romomopdmbiit mpoobpas Pl orHocu-
resibHO orobpaxkenusi h: h(f) = 0 u h(x) = z, ecsiim ¢ # f. Kax ciencrsue,
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varpua PH samaer mornky P'. Dra marpuna pacemarpuaercs A.C. Kap-
nenko n H.E. Tomosoit kak Mg |Kapnenko, Tomosa, 2016, c. 69].
Telepb pacCMOTPHM MATPUILY, IyaJbHyI0 P1:

Il = <{17 fa O}a /\37 \/3a 03,73, {1}>
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B cuny ayansroctu [Brunner, Carnielli, 2005, moruka I', zamaBaemas mat-
pureit 7', a Tak:ke BCe ee sA3BIKOBBIC PACIINPEHNS CHIBHO MAKCHMAJIBHO Mapa-
nosiabl. HasbrBaem JIOTMKY CHJIBHO MAKCHUMAJIBLHO MAPAIIOJIHON, eC/In HU OJIHO ee
cOOCTBEHHOE [IeJlyKTUBHOE PACIIMPEHNE B TOM K€ S3bIKE HE MapPAalloJIHO.

Kak u B npenpiayiiemM ciytdae, MOCTPOUM Y€ThIPEX3HATHBIN TOMOMOPQHbII
mpoo6pa3 Z', Ha sroT pas 106aBuB 3HaUEHHE «t», CTPOKA U CTOJIGEI] [IJIsl KOTO-
POTO COBIIAIAIOT C TAKOBBIME JijIst «1». Kpome Toro, cietaem «t» BbIjIeJIEHHBIM
3HAYEHUEM.

Ilt = <{17ta fa 0}7 N2, Va2, D2, 74, {17t}>

N2 1 t f 0 Va 1 t f 0 Do 1 t f 0 -y
1 1 1 0 0 1 1 1 1 1 1 1 1 0 0 1 0
t 1 1 0 0 t 1 1 1 1 t 1 1 0 0 t 0
f 0O 0 0 O f 1 1 0 0 f 1 1 1 1 f 0
0 0 0 0 O 0 1 1 0 O 0 1 1 1 1 0 1

Dra marpuiia paccmarpubaercs: Tomosoit u Kaprienko kak M3 [Kapnenko,
Tomoga, 2016, c. 69].

Bamernm, uro marpuisl P u T pasmmaaiorcs: onpemesennsivu orpua-
HUll, & OMHADHbBIE OIIEPAIMU U KJIACCHI BLIJIEJIEHHBIX 3HAYEHUN B HUX COBIIAJIa-
or. Kak Boitekaer u3 pabor I1. Boiirsuisika [Wojtylak, 1981] u P. Byituwu-
koro |Wjcicki, 1988, p. 56—75|, eciu MaTpuIlbl JAByX JIOPHK C COBIAIAIOIIUMU
MHOXKECTBAMU-HOCUTEJISIMU U KJIACCAMU BbIJICJIEHHBIX 3HAYEHUN MMeT o0Iiee
GYHKIIMOHAJIBHOE PACIIUPEHUE, TO 3TU JIOTUKHA UMEIOT 00IIee sST3bIKOBOE PACIIIU-
penne. B pabore A.C. Kapnenko nu H.E. Tomosoii [Kapnenko, Tomosa, 2016
c. 76| mokazaHo, 4TO TaKMM (DYHKIMOHAJIBHBIM DACIIMPEHUEM SIBJISETCS MaT-
puna 7P, apisionascs 9acThio I0CIeI0BATEILHOCTH HAPAHOPMAILHEIX MaT-
pur, upejioxkennoii B. ®epuangecom |Fernandez, 2001, p. 69].

Ilpl = <{17t7 f, 0}7 N2, V2, D2, 75, {l’t}>
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N2 1 t f 0 Va 1 t f 0 Do 1 t f 0 -4
1 1 1 0 0 1 1 1 1 1 1 1 1 0 0 1 0
t 1 1 0 O t 1 1 1 1 t 1 1 0 0 t 1
f 0O 0 0 O f 1 1 0 O f 1 1 1 1 f 0
0 0O 0 0 O 0 1 1 0 O 0 1 1 1 1 0 1

Axcnomaruzarmus I'P! raxske npusoaurcs B. @epraniecom B IpoIuTHPO-
BaHHOIl pabore |Fernandez, 2001} p. 121-123].

Urak, napasopmasbHast sornka I' P mpencrasisier coboit sS3bIKOBOI Bapu-
anT 0bImero a3bKoBoro pacmmpenns joruk P I'. Oxmaxo ona He siBjstercs
H MAKCHAMAJILHO IIApAaIloIHON, HU MaKCUMAaJbHO ITapaHernpoTuBopednBoii. le-
70 B ToM, uTo Kak B P!, rak u B I' mmeer mecto 3akon (p A —p) D (¢ V —q).
Ho sra dopmysia npuanmaer 3nadenne «0» B Z'P! npu p = t; ¢ = f. Taxkum
obpasom, I' P! umeer cobeTBennoe jieyKTUBHOE PACIIHPEHIE, KOTOPOE IIapaHe-
IIPOTUBOPEYUBO U MApaIoj Ho. B To ke BpeMs UMeeT MeCTO CJASIYIONui (hakT.
ITycrs dyuknun Ly u Ty oTBeYAIOT CJIEIYIONUM yCIOBUSIM:

o ljx=1f ecmax=t ulyr=0BuporusHoM ciydae;

o Tyx=t,ectuxz=1f, u Tyx =1 B nupoTuBHOM CjIydae.

Tora so6oe GyHKINOHAIBHOE paciiuperne MaTpuisl 2P, conepxxamniee | fu
T,, 3amaeT s3p1k0BOE pactmpenne I'P1) koTopoe o1HOBpeMEHHO MAKCHMAJIBHO
ITaparioJiIHoO 1 MaKCHMaJIBHO ITapaHEIIPOTUBOPEYUBO OTHOCHUTEJIBHO —4. HOK&—
JKEM, UTO KJIACC TaKUX PACIIUPEHUH MMeeT MOIIHOCTH KOHTHHYYM. Jljst 3Toro
paccMoTpuM DYHKIIUU CJIEIYIOIIEr0 BUIA:

o fn(x1,...,2,) =1, ecsin z; = t g mekoroporo i € {1,...,n}, nzx; =1
JUISE BCEX j # i

o fu(ry,...,op) =t, ecomx1 =--- =2, =t;
o fulzy,...;zp)=f ecma; = =z, =1
e fu(x1,...,2,) =0 B IPpOTUBHOM Cilyuae.

Kax caexyer uz Jlemmor 14.10.4 B [Lau, 2006, p. 426], rakue dynknumu o6-
pas3yIoT cUeTHBI 6asuc 3aMKHyTOro Kiacca dyukuuit F' = [{ fi|i > 2}], To ecTb
fr & Fr. = [{fili > 2} \ {fx}] ans Bcex fi. D10 nmaer HAM KOHTHHYyaJIbHOE MHO-
JKECTBO 3aMKHYTBIX KJaccoB (yukiuii. Tenepb 0603Ha4unM Kak G MHOXKECTBO
BceX (PyHKIUIA, BLIPA3UMBIX IIOCPeACTBOM Vo, A2, D2, =4, Ly n T4 Herpya-
HO yOeJuThCs, 9TO JJIsd BCeX fi Takxke umeer Mecto fi ¢ [G U Fi|. Homycrum
obparnoe: mycTh fi, BbIpaxkaercs dopmynoit (P, ..., P,,), tie ¢ € G U Fy,
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a ®q,...,9,, — ymbo nepeMenHble U3 CIUCKA X1,..., Lk, AI00 OYHKINA U3
G U Fy. Eciu ®(®q,...,P,,) comepxkur xorsi 661 onny dbyskimo u3 G, 1o
O(Py,...,P,) # tupn zy = -+ =z, = t wm Y(Py,...,P,,) # f upn
x1 =+ =z, = f. Ho 910 HeBO3MOXKHO 110 onpesenenuio fi. CiegoBaTebHO,
B ®(Py,...,P,,) MoryT BxoauTh TOJNbKO dyHkuu u3 Fj. Oaaako sro cHOBa

BEJIET K IMPOTUBOpEeYNio. TakuM 0O6pa3oM, CYIIECTBYET KOHTUHYYM UY€TBIPEX-
3HAYHBIX A3BIKOBBIX pacimmpenuii I' P!, koTopble 0HOBPEMEHHO MAKCUMAILHO
MAPAIOJIHBl 1 MAKCUMAJIHLHO MapaHenpoTuBopednBbl. ONUCAHHDBIE PACIIUPEHUS
I'P! nonapHo pas/imuHbL, TO €CTh He SIBJIAIOTCS S3BIKOBHIME BAPUAHTAME JIPYT
Npyra, TaK Kak B pacumpennsx P! me mmeer Mecra IPUHIAI 3aMeHBI.
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Abstract: The problem of contradictory or incomplete information has an important place
in modern philosophical logic. The methods of many-valued logic have been widely applied in
this field. One promising direction is the study of four-valued logics, which facilitate working
with contradictory as well as incomplete information simultaneously. This work lies within
this approach.

This paper is devoted to a set of continuum cardinality consisting of maximum strong four-
valued paranormal logics. I describe the four-valued matrix that induces the logic I'P! and
demonstrate that, although it is neither maximally paraconsistent nor maximally paracom-
plete in the strong sense, there are continuum-many of its four-valued linguistic extensions
that possess such properties.

The solution to the problem is structured as follows. First, I construct the four-valued
matrices for the logics P* and I'. Tt turns out that the matrix of I'P* constitutes a functional
extension of the former as well as the latter. This entails that I'P' is a linguistic variant
of a common linguistic extension of P! and I'. It is known that P! and all of its linguistic
extensions are maximally paraconsistent in the strong sense. Since I' is the dual of P, it and
all of its linguistic extensions are maximally paracomplete in the strong sense. However, while
P! and I' are embeddable into I'P1, it is not the case that it is maximally paraconsistent
or maximally paracomplete. At the same time, some of its linguistic extensions do have such
properties.

Further, the lower boundary of the total amount of linguistic extensions of I'P* of the relevant
type is established. For this I show that the set of all operations definable in the matrix of
I'P' supplemented with the operators L; and T; has continuum-many pairwise distinct
closed supersets. The closed class F' of functions of four-valued logic with the countable basis
is constructed. Such a class contains continuum-many pairwise distinct subclasses. Finally,
it is demonstrated that no two subclasses of F' supplemented with operations of the matrix
of 'P!, L 7 and T; will be equivalent upon closure with respect to superposition.

Keywords: paraconsistnecy, paracompleteness, paranormality, many-valued logic
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